


Jobs that just might change the world. 

Save lives with the company whose 
portable EKG Miniscope goes to the 
scene of a heart emergency, saves hours 
when seconds are precious. We need 
more people to help us develop sophis­
ticated medical equipment ranging from 
devices that automatically monitor a pa­
tient's condition to ultrasonic cleaners. 

These graduates needed: Electrical Engi­
neering, Mechanical Engineering, Physi­
cal Sciences, Business & Management 
Sciences. 

Teach kids who must learn five 
times as much as kids did forty years 
ago. Westinghouse has just created a 
new company to explore teaching prob­
lems, devise new methods, machines 
and systems to help students learn 
more than students ever learned before 
-and learn it better. We want the bright­
est people around-and even for them 
it won't be easy. 

These graduates needed: Electrical Engi­
neering, Industrial Management, Com­
puter Sciences, Social Sciences, Mathe­
matics, Educational Psychology. 

Join the underground movement 
and help beautify America. Westinghouse 
underground distribution equipment in 
places like Seattle and Dallas has put 
wires out of sight so people can enjoy the 
scenery again. Westinghouse is working 
on ideas that will change the face of the 
American City. We're after a pretty spe­
cial kind of person to help us. 

These graduates needed: Physical Sci­
ences, Electrical Engineering, Mechanical 
Engineering, Civil Engineering & Indus­
trial Engineering. 

Work with computers with the 
company that automates industry's most 
complicated processes. Westinghouse 
Prodac computer control can start, stop, 
track, control things in steel mills and 
complete chemical plants. Now Westing­
house is being asked to tackle more of 
the critical processes in industry. We're 
looking for the most creative tacklers we 
can find. 

These graduates needed: Industrial Man­
agement, Computer Sciences, Electrical 
Engineering, Mechanical Engineering, In­
dustrial Engineering, Business & Liberal 
Arts. You can be sure if its Westingtiouse 

Explore the ocean floorwith the 
company that's going down to 20,000 feet. 
The latest addition to Westinghouse's 
fleet of submersibles is a vehicle that will 
help us dive deeper and probably dis­
cover more than any other company in 
oceanography. We'd like to discover tal­
ented people who want to come along. 

These graduates needed: Electrical En­
gineering, Mechanical Engineering, 
Chemical Engineering, Materials Sci­
ence, Marine Engineering, Ocean Engi­
neering & Science. 

Clean up th6 air with the company 
that is taking the fumes out of power 
generation. Westinghouse built the first 
nuclear generating plant. We need more 
people to help us fight air pollution by 
building the largest, most advanced nu­
clear power stations in the world. 

These graduates needed: Electrical En­
gineering, Mechanical Engineering, In­
dustrial Engineering, Industrial Tech­
nology, Chemical Engineering, Civil En­
gineering. 

Want to change the world? Your best op­
portunity lies with a company like West­
inghouse. Contact L. H. Noggle, Westing­
house Education Center, Pittsburgh, Pa. 
15221—or see the Westinghouse inter­
viewer on your campus. 

An equal opportunity employer. 



Who 
are you with? Monsanto 

It's reassuring to have a good name behind you. 
But a name is only a handle which describes the 
quality of people working for it. Monsanto is swiftly 
expanding in exciting directions. Monsanto needs 
more of the same high caliber personnel it presently 
employs—both graduating students and experienced 
men and women. Engineers, scientists and college 
graduates at all degree levels are wanted, and op­
portunity for growth is an understatement! If you 
are talented; if you have big ideas; if you'd be proud 
to say, "I'm from Monsanto," we really ought to get 
together. Meet the Man from Monsanto when he 
visits your campus. Or write: Monsanto Company, 
Manager, Professional Recruiting, Dept. CL 698, 
St. Louis, Mo. 63166. 

An equal opportunity employer 
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"What I like about IBM is the 
autonomy. I run my department 
pretty much as though 
it were my own business!' 
"Tell some people you work for a big company, and right 
away they picture rows of gray steel desks with everybody 
wearing identical neckties. 
"Well, that's the stereotype. When you look at the reality, 
things are alot different. (This is Gene Hodge, B.S.E.E., 
an IBM Manager in Development Engineering.) 
"IBM has over 300 locations. They believe in decentral­
ization, and they delegate the authority to go with it. 
To me, it's more like a lot of little companies than one 
big one. 
"Take my own situation, for example. I act as a kind of 
entrepreneur for my department. I decide if we should 
bid on certain government contracts for my group and 
then develop the proposal strategy. Of course, upper man­
agement reviews my decisions, but to a great extent I run 
my own show. 
"Another thing that makes this like a small company is the 
close relationship with your boss. You're almost always hired 
by the manager you're going to report to. And you work for 
him on your own or in a small team. It's part of his job to know 
your long term goals and help you reach them. 
"This same interest in the individual also shows up in IBM's educa­
tional programs. I'm getting my Master's now, and IBM's paying 
the entire cost, and some of the class time is on company time." 
Gene's comments cover only a small part of the IBM 
story. For more facts, visit your campus placement 
office. Or send an outline of your career inter­
ests and educational background to E. C. 
Purtell, Jr., IBM Corporation, Dept. E, 
3424 Wilshire Blvd., Los Angeles, 
California 90005. We're an equal 
opportunity employer. 



Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 
How? Well, take Ford Motor Company. We're a giant 

in an exciting and vital business. We tackle big problems. 
Needing big solutions. Better ideas. And that's where you 
come in. Because it all adds up to a real opportunity for young 
engineering graduates like yourself at Ford Motor Company. 

Come to work for us and you'll be a member of a select 
College Graduate Program. As a member of this program, 
you won t be just another "trainee ' playing around with 
"make work" assignments. 

You'll handle important projects that you'll frequently 
follow from concept to production. Projects vital to Ford. 
And you 11 bear a heavy degree of responsibility for their 
success. 

You may handle as many as 3 different assignments in 
your first two years. Tackle diverse problems. Like figuring 
how high a lobe on a cam should be in order to yield a certain 
compression ratio. How to stop cab vibration in semi-trailer 
trucks. How to control exhaust emmission. 

Soon you 11 start thinking like a giant. You'll grow bigger 
because you've got more going for you. 

A network of computers to put confusing facts and 
figures into perspective. 

Complete testing facilities to prove out better ideas. 
And at Ford Motor Company, your better ideas won't 

get axed because of a lack of funds. (A giant doesn't carry a 
midget's wallet, you know.) 

Special programs. Diverse meaningful assignments. Full 
responsibility. The opportunity to follow through. The best 
facilities. The funds to do a job right. No wonder 87% of the 
engineers who start with Ford are here 10 years later. 

If you're an engineer with better ideas, and you'd like 
to do your engineering with the top men in the field, see the 
man from Ford when he visits your campus. Or send your 
resume to Ford Motor Company, College Recruiting De­
partment. 

You and Ford can grow bigger together. 

THE AMERICAN ROAD, DEARBORN, MICHIGAN 

AN EQUAL OPPORTUNITY EMPLOYER. 

What's it like 
to engineer 
for a giant? 

Rather enlarging! 
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ENGINEERING 
GRADUATES!!! 
Looking for the perfect 
place to work??? 

there ain't hardly 
any such animal!!! 

No, the perfect job or place to work ... is as elusive as the Foun­
tain of Youth. This multiple hybrid, patchwork creature simp y 
does not exist. Yet, we are convinced the Naval Ship Misscc 
Svstems Engineering Station has much to interest you in that 
direction. For example, we offer an excellent, smog-free, year-
around climate, (thirty miles from Santa Barbara] generous vaca­
tion and sick leave plans; opportunities for earning educational 
degrees up to the PhD level, as well as project responsibility and 
personal achievement recognition. Rapid career growth / salary 
increases are provided through our career development program. 

As an expanding organization, engaged in equipment and systems 
engineering both ashore and at sea with the Navy's surface 
missile system ships .. . we offer a variety of stimulating assign­
ments. They include such areas as systems equipment engineer­
ing • computer/data processing • weapons performance evaluation 
• missile launching, handling and stowage ... to name but a few. 

So, if you're graduating with at least a BS degree in electronic, 
mechanical, electro-mechanical, electrical or general engineering 
and looking for a place to grow ... consider the Missile Engi­
neering Station. We're not exactly perfect, but we have much 
in our favor. At least, we'd like the chance to convince you. Fair 
enough? If you agree, write or call (collect) Wayne Dundore 
Dept. 121-F 

NAVAL SHIP MISSILE SYSTEMS ENGINEERING STATION 
Port Hueneme, California 93041. Area Code 805 

Phone 982-4324 or 982-5124 
An Equal Opportunity Employer/U.S. CITIZENSHIP REQUIRED 

UNLIMITED 
SICK LEAVE 

THREE HOUR 
LUNCHES 

20-HOUR 
WORK WEEK 

NO INCOME TAX 

SIX-MONTH 
VACATIONS 

RAISES ONCE 
A MONTH 

STIMULATING 
ASSIGNMENTS 

PUD'S FOR 
THE ASKING 

A.LWAYS YOUR 
OWN BOSS 

RAPID CAREER 
GROWTH 

BEST CLIMATE 
IN THE WOR1 U 

YOUR NAME ON 
EVERY PROJECT 
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EDITORIAL 

WAR? 
Recently, a topic of much debate on this campus has been the age old 

war between the sciences — specifically engineering — and the humanities. 

It is an old war, yes, but it still rages and probably always will. Why? 

Well, money, financial support, is one very sensitive area. Why should 

engineering receive a new S9 million building and fine arts have to make 

do with the ancient Engineering I? Did the College of Engineering really 

need all S9 million — could not several less imposing buildings have been 

erected instead? Probably. And what about all those grants? Financial 

support is a funny thing. It can come from strange places for obscure things. 

And when it comes, the source usually wants to see output immediately. He 

likes to feel that he has contributed to knowledge. Since the growth of 

knowledge is occuring in technology, this is where lie puts his money. 

Another aspect of the "war" has been the accusation that engineers 

are not well educated in more cultural areas. And, unless the engineer 

makes a point of finding out on his own, he probably does not know the 

difference between Ravel and Monet. But, dear liberal arts majors, how 

much do you know about thermodynamics? Nobody can possibly know 

everything. 

Other issues are debated in this "war". It is a situation which will 

never be rectified; a gap impossible to bridge. And the "war" goes on. 

—Kathy O'Donoghue 
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There's new muscle 
in roadbuildingl 

Full-Depth SDeeu-Strengii 
Asphalt pavements 
14 advantages of 1 Lower stress on subsrade 
Structurally designed 2. Reduce total pavement structure thickness. 

Full-Depth Asphalt 3. Make many lower quality aggregates usable. 

nauomonfe Are frost resistant and do not lose strength during the 
liaVBIIIGIIIO.ww critical spring-thaw period. 

5. Protect subgrade from rain during construction, reduce 
construction delays due to bad weather. 

6. Permit haul traffic on base without damage. 

7. Prevent water accumulation in pavement courses, mini­
mize need for costly subsurface drainage. 

8. Permit large reduction of granular material customarily 
used in shoulder and base construction. 

9. Improve surface riding qualities. 

10. Provide for stage construction. 

11. Aid uniformity of compaction. 

12. Can be built faster and easier than any other pavement 
type. 

13. Are more economical to build and to maintain. 

14. Provide a safer driving surface. 

FULL-DEPTH Asphalt pavement is an asphalt pavement in 
which asphalt mixtures are employed for all courses above 
the subgrade or improved subgrade. FULL-DEPTH Asphalt 
pavement is laid directly on the prepared subgrade. TA—a 
mathematical symbol used in The Asphalt Institute struc­
tural design formula to denote FULL-DEPTH. 

THE ASPHALT INSTITUTE 
0 College Park, Maryland 20740 

Cross-section of Full-DepthTA Deep-Strength Asphalt pavement 
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DEAN'S COLUMN: 

A Master's as the First 

Degree in Engineering 

DEAN MAX S. PETERS 

"The unreasonably restrictive concep­
tion that a bachelor's degree is suf­
ficient preparation for most engineer­
ing work should not be perpetuated." 
(From Final ASEE Goals of Engineer­
ing Education Report — January, 196S, 
P - H )  

After five years of collecting and 
analyzing data, publishing a prelimi­
nary and an interim report, wide 
discussion and criticism, and the ex­
penditure of more than $320,000 sup­
plied by the National Science Founda­
tion, the Goals of Engineering Educa­
tion Report has just been released in 
its final form. (The 74-page Final 
Goals Report is available as the Goals 
of Engineering Education—Final Re­
port of the Goals Committee—from 
the American Society for Engineering 
Education, 2100 Pennsylvania Ave­
nue, N.W., Washington, D.G. 20037, 
at a cost of $2.00. A copy may be bor­
rowed from the Editor's office, EC 
AD-1-24.) The report clearly states 
that its recommendations represent 
the views of the Goals Committee, 
which was composed of Dr. E. A. 
Walker, President of Pennsylvania 
State University; Dr. G. A. Hawkins, 
Vice-President of Purdue University; 
and Dr. J. M. Pettit, Dean of Engi­
neering at Stanford University. A 
large amount of data and interpreta­
tion are presented in the report under 
the general headings of "The Engi­
neer in the Society," "Basic Engineer­

ing Education," and "Advanced Engi­
neering Education." 

Throughout the entire report, con­
siderable emphasis is placed on the 
fact that flexibility must be en­
couraged in engineering education to 
permit each university to develop its 
own type of program. Strong encour­
agement is offered for the develop­
ment of different kinds of approaches 
to engineering education. However, 
despite the emphasis on flexibility, 
the three authors of the report give 
strong indication that the master's 
degree should become the first pro­
fessional degree in engineering. They 
also support the desirability of de­
veloping degree programs in engineer­
ing—without specific curricular de­
signation—and accrediting entire 
colleges of engineering, instead of in­
dividual curricula in engineering. 

Although some persons feel strongly 
that certain of the goals proposed in 
the report are undesirable for the 
future of engineering education, it is, 
nevertheless, a fact that this report 
is receiving wide distribution, and 
part of its recommendations will un­
doubtedly be adopted very rapidly 
in some of our educational institu­
tions. Therefore, despite the fact that 
many of us believe the bachelor's de­
gree should be the first professional 
degree in engineering (or the basic 

engineering degree), it appears that 
more and more schools are going to 
move toward the master's degree as 
the first degree in engineering. It is, 
therefore, necessary for those of you 
who are graduating from the Univer­
sity with the bachelor's degree to 
give very serious consideration to the 
possibility of continuing your engi­
neering education to at least the level 
of the master's degree. 

With the changes in engineering 
education being proposed through the 
Croats Report, combined with the 
normal current changes being made 
in our engineering programs through­
out the United States and the situa­
tion on the graduate level caused by 
the change in the draft regulations, it 
appears that the next several years 
will see considerable turmoil and re-
evaluation in engineering education. 
All of our schools will lie making care­
ful re-evaluations of their existing-
programs and plans for the future. 
We sincerely hope our students will 
be willing to help in this re-evalua­
tion in order to make certain we de­
velop the best possible plans for our 
future. 

ul. 
Dean 
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USAF SRAM. New U.S. Air Force short-
range attack missile, now being designed 
and developed by Boeing, is a supersonic 
air-to-ground missile with nuclear capabil­
ity. Boeing also will serve as system inte­
gration and test contractor. 
NASA Apollo/Saturn V. America's moon 
rocket will carry three astronauts to the moon 
and return them to earth. Boeing builds 7.5 
million-pound-thrust first stage booster, sup­
ports NASA in other phases of the program. 
Boeing 747. New superjet (model shown 
above) is the largest airplane ever designed 
for commercial service. It will carry more 
than 350 passengers at faster speeds than 
today's jetliners, ushering in a new era in 
jet transportation. 

NASA Lunar Orbiter. Designed and built by 
Boeing, the Lunar Orbiter was the first U.S. 
spacecraft to orbit the moon, to photograph 
earth from the moon and to photograph the 
far side of the moon. All five Orbiter launches 
resulted in successful missions. 
Boeing 737. Newest and smallest Boeing 
jetliner, the 737 is the world's most advanced 
short-range jet. It will cruise at 580 mph. 
and operate quietly and efficiently from 
close-in airports of smaller communities. 
USN Hydrofoil Gunboat "Tucumcari". De­
signed and being built by Boeing, this sea-
craft will be first of its kind for U.S. Navy. 
Powered by water jet. it is capable of speeds 
in excess of 40 knots. Other features include 
drooped or anhedral foils, designed for high 
speed turns. 

U.S. Supersonic Transport. Boeing ha 
the design competition for America's s. 
sonic transport. The Boeing design fe 
a variable-sweep wing, titanium str jre 
and other new concepts and innovati 
CH-47C Chinook Helicopter. Boeing's 
est U.S. Army helicopter is in flight tf 
Vertol Division near Philadelphia t. er 
Boeing/Vertol helicopters are serving 
U.S. Army. Navy and Marine Corps. 
USAF Minuteman II. Compact, quick 
Minuteman missiles are stored in blast-
resistant underground silos ready for la nch-
ing. Boeing is weapon system integrator on 
Minuteman program. 

Opportunity has many faces at Boeing. 

Shown above are some of the challenging aerospace programs at Boeing that 
can provide you with a dynamic career growth environment. 

You may begin your career in applied research, design, test, manufacturing, 
service or facilities engineering, or computer technology. You may become 
part of a Boeing program-in-being, or be assigned to a pioneering new project. 

Further if you desire an advanced degree and qualify, Boeing will help you 
inancia y with its Graduate Study Program at leading universities near 

company facilities. 

See your college placement office or write directly to: Mr. T. J. Johnston, 
e Boeing Company, P.O. Box 3707, Seattle, Washington 98124. Boeing is 

an equal opportunity employer _ 

S Commercial A,.plane . Missile & Information Systems . Space . Vertol . Wichita . Also. Boeing Scientific Research Laboratories 
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How Western Electric gets uplift from a downdraft 

1= 

Picking something up 
by blowing a stream of 
air down on it may 
seem rather round­
about. But if you want 
to pick that something 
up without touching it, 
it turns out to be a 
most successful way. 

The something in question is a 
paper-thin, eggshell-fragile slice of 
silicon destined for transistors. To 
touch it is likely to contaminate it, 
and probably to break it. Tweezers 
are extremely risky. Even a vacuum 

JaL 

pickup is dangerous. 
And so the engi­

neers at Western Elec­
tee's Engineering Re­
search Center invoked 
the Bernoulli principle 
and solved the prob­
lem. They developed a 
pickup device that 

directs a thin stream of air down 
onto the slice. The air flows out 
across the slice and since it is mov­
ing and the air below the slice is 
not, the pressure below is greater 
than the pressure above and the 

=1 

slice floats. And it doesn't touch 
the head because the air is, after 
all, blowing down. Wire guides keep 
the slice from slipping off. 

So now the workers in our tran­
sistor plants can pick up silicon 
slices handily, without worrying 
about breaking or contaminating 
them. That our engineers reached 
back to a classical principle of 
physics to help them do it only 
shows the extent of the ingenuity 
Western Electric applies in its job 
of manufacturing communications 
equipment for the Bell System. 

/In Western Electric 
'• MANUFACTURING & SUPPLY UNIT Of THE BELL SYSTEM 

For more information write to: Manager of College Relations, Western Electric Co., Room2510A, 222 Broadway, New York, N.Y. 10038. An equal opportunity employe 
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Speaking 

We welcome y°ur inquiry about Ryan opportunities Write Mr Harln M r 92U2 

• Harlow McGeath, Ryan Aeronautical Company, Lindbergh Field, San Diego, C 



ALUS-CHALMERS 

A unique 
combination 

of capabilities 
UNIQUE...  Because Al l is-Chalmers serves so many industr ies in so many vital  ways. 
No other manufacturer researches, develops, bui lds, markets, instal ls and services as 
many products and processes for as many special ized needs as does Al l is-Chalmers. 
Our unique combination of capabil i t ies serves al l  major industr ies including 
agriculture, electr ic ut i l i ty, mining, metals, construct ion, cement, chemicalpu/p and 
paper, food, material handl ing, general industry and aerospace. 

WHAT DOES THIS MEAN TO YOU?. .  .  Simply this: I f  you want to work for a 
company with a broadly diversif ied range of engineering opportunit ies .  .  .  with an 
on-the-job growth program . . .  with an opportunity to continue your education 
through a l iberal tui t ion refund program . .  .  with industry's most f lexible training 
program,send for a copy of our latest career booklet.  Expect a prompt reply. 

W R I T E :  C O L L E G E  R E L A T I O N S ,  A L L I S - C H A L M E R S ,  M I L W A U K E E ,  W I S C O N S I N ,  5 3 2 0 1  

A ALLIS-CHALMERS 
A N  E Q U A L  O P P O R T U N I T Y  E M P L O Y E R  
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If you make it as a Dunham-Bush Engineer 

It won't take you long 
to earn your STRIPES 
Our requirements aren't easy, but the rewards 
are great. . .our pace is definitely geared to the 
man who wants more than just an engineering 
"job". We're looking for pace-setters and think­
ing leaders. 

If you're our type of man, we'll know it, and 
you'll know it, and you'll earn your stripes fast 
with one of the world's foremost manufacturers 
of space-age heating and cooling systems. A 
variety of exciting careers awaits you here if 
you're restless to move ahead. 

Talented men don't get lost at Dunham-Bush. 
We're small enough to know and appreciate 
you. . .large enough to offer you opportunities as 
diverse and unusual as projects for the world's 
tallest building or the world's fastest rocket. 

Join other recent graduates who have alread 
earned their stripes and are climbing to even big 
ger things. Join Jerry Keyes, a recent Michigan 
Tech graduate working as a full-fledged App 
lication Engineer in our main plant. . .or Jim 
Lynch  f r om Ca l  Po l y ,  who  i s  now  the  Ch ie f  En  
gineer at our Riverside, California plant. . . 
Larry Bremer, a recent Kansas State gradua1 • 
who is making it big as a design and product 
gineer in our Marshalltown, Iowa plant. . 
Gary Montgomery, a 1966 Kansas State grad 
work ing  on  app l i ed  sys tems  as  an  App l i ca t  : n  
Engineer in West Hartford. 

At Dunham-Bush, the world is your lair. Wrim 
to Director of Technical Services, West Hartford 
Conn. 06110 for full particulars. 

DUNHAM-BUSH 
M A N U F A C T U R E R S  O F  T H E  W O R L O ' S  M O S T  C O M P L E T E  L I N E  C  
R E F R I G E R A T I O N  .  A I R  C O N D I T I O N I N G  .  H E A T I N G  E Q U I P M E N T  

14 
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It's possible that Celanese 
won't appeal to yon'' 

Unless You're Ambitious, Flexible, Creative, Imaginative, etc." 
If you rebel at the idea of being dropped into a pro­

fessional slot, you're our kind of person. 
We need competent, imaginative, flexible individ­

uals. Because we're that kind of company. We 
encourage our people to take risks, to find novel — 
even off-beat—approaches to 
technical, managerial and 
marketing problems. We 
believe that only a bold, 
creative staff can con­
tribute to the continued 
growth of a corporation 
that is already bold and 
creative. 

Maybe that's why Chemical Week 
magazine, in awarding us the Kirk-
patrick Award for Management 
Achievement, titled the arti­
cle "Portrait of a Win­
ner." And wrote 
"Keys to Celanese 
Corporation's vic­
tory: an alert, ag­
gressive manage-
mentteam,explicit 
planning and well-
defined roles." 

If you have a professional degree in chemistry, 
chemical, mechanical or industrial engineering, 
physics or marketing, Celanese has a lot to offer you. 

Frankly, we also expect a lot. But 
the rewards are based on perform­

ance. Not on how old you are or 
how long you've been with us. By 

the same token, we do not have 
formal training programs. We 
do have a very deep interest 
in giving you as much respon­

sibility, and in pushing you 
along just as fast and far 

as you can go. 
I f  t h i s  s o u n d s  

good to you, discuss 
us with your faculty 
and placement of­
ficer. And see our 

representative when 
he is on your campus. 

Or write to: John B. 
Kuhn, Manager of University Recruit­
ment, Celanese Corporation, 522 
Fifth Avenue, New York, N.Y. 10036. 

an equal opportunity employer 

CELANESE 
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FOR YOUR LIBRARY 
Ui 

The  Handbook  

of  Phys ics  

Second Edition; Edited by E. U. 
Condon and Hugh Odishaw. New 
York: McGraw-Hill Book Com­
pany, 1967, 1729 pp., S32.50. 

The Handbook of Physics differs 
from other volumes of similar title 
in that the user does not necessarily 
have to possess a Ph.D. in physics to 
effectively use it. Each topic is de­
lineated in such a manner as to re­
mind anyone who has been exposed 
to the basics of the particular topic, 
of those basics and how to apply 
them. The Handbook, First Edition— 
1958, was compiled under the direc­
tion of E. U. Condon, former direc­
tor of the National Bureau of Stand­
ards and currently Professor of 
Physics at the University of Colorado, 
and Hugh Odishaw, former Assistant 
Director of the National Bureau of 
Standards and currently Executive 
Secretary of the Physical Sciences 
Division of the National Academy of 
Sciences. Over ninty contributers are 
listed from universities, industry and 
research institutions. 

The Handbook of Physics contains 
nine main topic divisions, each with 
an average of over ten chapters and 
100 subtopics. The main topic titles 
and some of the included chapters 
are: 

Mathematics—algebra, ordinary and 
partial differential equations, tensor 
calculus, probability. 

Mechanics of Particles and Rigid 
Bodies—kinematics, vibrations, orbital 
motion, relativity, gravitation. 

Mechanics of Deformable Bodies— 
fluid mechanics, rheology, stress an­
alysis, wave propogation. 

Electricity and Magnetism—electro­
magnetic phenomenon, static fields. 

circuits, dielectrics, plasma physics. 
Heat and Thermodynamics—theory 

of gases, heat transfer, chemical kine­
tics, superfluids, superconductivity. 

Optics—electromagnetic waves, pho­
tometry, colorometry, diffraction, 
optics, relativity. 

Atom Physics—quantum mechanics, 
atomic spectra, microwave spectro­
scopy, mass spectroscopy, fundamental 
constants. 

The Solid State—crystallography, 
photoelectric effects, glass, phase 
transformations, magnetic resonance. 

Nuclear Physics—general principles, 
nuclear moments, weak and strong-
interactions, fission, nuclear reactions, 
neutron physics. 

The Handbook is well indexed, 
containing an over-all index before 
the first topic and chapter indices at 
the front of each individual topic-
section. The volumn fails to include 
astro-physics or geo-physics as seper-
ate topics, but most of the necessary 
information and equations can be 
found scattered throughout the book. 
Since physics, by its very nature, is a 
field in which only specialists are to 
be found, the Handbook will un­
doubtedly contain portions of no use 
to a particular individual. It is, how­
ever, a ready reference source for the 
student of physics or the physicist 
who finds himself involved in inter-
disci pi i n ary re search. 

—Mike Colgate 

Disp lay  Sys tems  

Eng inee r ing  

Edited by H. R. Luxenberg and 
R. L. Kuelin. New York: McGraw-
Hill Book Company, January, 
1968, 444 pp., SI6.50. 

Display Systems Engineering de­
velops theory in the area of informa­

tion science, one of the newest and 
most exciting disciplines. The fit 
few chapters go into detailed discm 
sion of various display systems am 
system design. The book then con 
centrates on such areas as photometr 
visual experience, image analysis, 
cording media and projection systei 
to name a few. Under each topic i 
wealth of informative material. Oi 
area, not mentioned previously wh: 
is discussed is laser holography, 
topic of intense interest to solid-si; 
advocates. 

It must be pointed out that thou-, 
the material within Display Syst< 
Engineering is very informative, it 
mainly directed toward the researc I 
or graduate student. It could be use 
by the more advanced senior uncd 
graduate but the author states tr. 
the book, a part of the McGraw-Hill 
Inter-University Electronics Series, . 
designed for the advanced engineer 
or scientist. 

Comprehension of this text's con­
tents will require an extensive back­
ground in solid-state physics and c om­
puter programming. Display Systems 
Engineering just does not compare 
with undergraduate texts in terms of 
readability. 

-Herman Husbands 

An In t roduc t ion  to  Queue ing  

Theory  and  Te lephone  

Tra f f i c  

Petr Beckmann, Boulder, Colorado: 
The Golem Press, 1968, 144 pp., 
S4.25 - Hardbound, S3.00 - Soft-
bound. 

Although its title implies the appli­
cation of queueing theory to one 
specific area, An Introduction to 
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Qiieueing Theory and Telephone 
Traffic is a very basic introduction 
to the theory of waiting lines which 
merely uses telephone traffic for illu­
strative examples. Developed from 
class notes for a short course in Tele­
phone Traffic Theory which Profes­
sor Beckmann taught at the Regional 
Communications Engineering School 
during the summers of 1956 and 1957, 
the book develops the theory of queue-
ing. assuming only an elementary 
background in calculus and proba­
bility theory, and is aimed toward 
students of management science and 
engineering. 

Introduction to Qiieueing Theory 
covers single channel and multiple-
channel systems, Poisson, exponential 
and Erlang distributions, delay and 
efficiency. Practical application rather 
than rigorous theory is emphasized. 
Over sixty problems are presented; 
however, no answer section is in­
cluded. Since this is a beginning text, 
answers would be of immense help. 

Also presented are tables of Erlang 
loss and delay probabilities for loads 

from 0 to 15 and 1 to 25 channels. 
Programs in Fortran and Basic langu­
ages are given for those who wish to 
expand the limits of the tables. 

For someone interested in basic 
queueing theory, Introduction to 
Queueing Theory and Telephone 
Traffic would provide a good intro­
duction. It would be useless to the 
OR expert because of its lack of 
rigor. 

—Kathy O'Donaghue 

The  Eng inee r ' s  

Handbook :  I l lus t r a t ed  

Arthur Liebers. New York: Key 

Publishing Company, 1968, 319 pp. 

$3.93. 

The Engineer's Handbook Illu­
strated is an elementary reference 
book for the serious craftsman. It at­
tempts to adequately answer engineer­
ing problems in construction, electri­
cal systems, power ratios and sources. 
The accurate illustrations allow rapid 
interpretation and easy understand­

ing for the person with a non-techni­
cal background. 

The book could aid the engineer 
in fields not related to his field, li 
has a small reference section on con­
struction requirements; the book 
would be more effective if it had a 
reference section attached to each oi 
its topic section. 

The Engineer's Handbook Illu­
strated is well organized with basic de­
finitions and symbol descriptions in 
every section. Tables and graphs arc-
effectively used when ever possible. 
The Air-Conditioning and Refrigera­
tion section is very adequate. Dia­
grams showing available hardware-
sizes with descriptions of materials 
used are incorporated with diagrams 
showing their uses. The section on 
knots might be found useful. 

This book would be useful to the 
engineer only in fields not related to 
his own and could be use to the non­
technical person interested in basic 
engineering problems. 

—Randy Lorance 

DUCTILITY 
One of the outstanding properties 
of Malleable Iron Castings 
Ductility is a property which provides Malleable iron with a vital safety margin for parts 
under stress. 

A special heat conversion process transforms the material from brittle "white iron" 
to a tough, ductile metal with 10-18% elongation in two inches for ferritic grades, 2-10% 
for pearlitic malleables. Ductility is important for two reasons: 

2. A ductile material can be formed in 
presses, and Malleable castings are com-
momly punched, roll threaded, joined to 
other parts, or otherwise formed to meet 
design requirements. 

A well-known application is the Malleable 
differential housing on an automobile. 
On many cars steel tubes are rammed 
into each of the side ports of the Malleable 
differential housing to create the axle 
housing. The Malleable expands slightly 
to accept the tubes . . .  then holds them 
rigidly for the life of the automobile. 
Despite the anticipated road jolts, the 
only joining operation is a small puddle 
weld to maintain alignment of the tubes. 

MALLEABLE FOUNDERS SOCIETY •  UNION COMMERCE BUILDING 

CLEV ELA N D ,  OHIO 44115  

1. It guards against sudden failure of a 
material. Under a static overload, a ductile 
part will deform gradually, giving visual 
evidence that failure is occuring. Impact 
will create sudden deformation, but un­
less the overload is far above anticipated 
levels, the part will stay in one piece. 

The faith which engineers place in 
Malleable castings for shock applications 
is typified by the bridge rail posts pic­
tured at the right. More than 30 states 
now specify Malleable for these posts 
because tests show the material can 
absorb greater impact than lightweight 
metals. 
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You'll manufacture nothing, 
But create much... 
as an Air Force Systems 
Command civilian. 

As a civilian scientist or engineer in the Air Force 
Systems Command, you'll be working with ideas, rather 
than with "things." And you'll be working on projects 
technologically years ahead of usual industry 
involvements. Because the AFSC initiates projects long 
before contracting out to vendors for production. 

The mission is a challenging one: research, 
development and testing of aerospace weapons systems, 
satellites, boosters, space probes, and associated 
systems. The disciplines required include electronic, 
aerospace, mechanical, electrical, industrial, chemical, 
nuclear, materials and general engineering, mathematics, 
physics and chemistry. The goal: assuring the Air Force's 
continuing aerospace supremacy. 

Creative challenge is just one of the advantages of 
Air Force Systems Command careers. There are many 
others. Your particular job assignment, for instance, 
begins on the day you're hired, not after a lengthy training 
period... so you learn by doing. There's plenty of room 
for you to grow, both in responsibility and in competence, 
because the AFSC's R&D effort is among the world's 
largest. You may choose from a wide range of 
geographical locations in the U.S. And the benefits of 
Career Civil Service-including vacation and sick 
leave, retirement plans, insurance, job security, 
and excellent opportunities for government 
financed graduate and post-doctoral studies-
hard to beat. 

If you're interested in a career on the 
frontiers of scientific and engineering 
knowledge, join us in the Air Force Systems 
Command. Obtain additional information by 
contacting your Placement Office to arrange for 
an interview when a Systems Command 
representative visits your campus, or write or 
visit the Civilian Personnel Office at any of the 
Systems Command locations listed. 

-are 

Aeronautical Systems Division 
Wright-Patterson Air Force Base 

Dayton, Ohio 45433 

Electronic Systems Division 
I. G. Hanscom Field 

Bedford, Massachusetts 01731 

Air Force Contract Management Divisior 
AF Unit Post Office 

Los Angeles, California 9004-

Air Force Flight Test Center 
Edwards Air Force Base 

Edwards, California 93523 

Air Force Missile Development Ce ' -
Holloman Air Force Base 

Alamogordo, New Mexico 8833 

Air Force Eastern Test Range 
Patrick Air Force Base 

Cocoa Beach, Florida 32925 

Air Force Special Weapons Cent 
Kirtland Air Force Base 

Albuquerque, New Mexico 87117 

Air Proving Ground Center 
Eglin Air Force Base 

Valparaiso, Florida 32542 

Air Force Western Test Range 
Vandenberg Air Force Base 
Lompoc, California 93437 

Rome Air Development Center 
Griffiss Air Force Base 
Rome, New York 13442 

Aerospace Medical Division 
Brooks Air Force Base 

San Antonio, Texas 78235 
Space & Missile Systems Organization 

AF Unit Post Office 
Los Angeles, California 90045 

An Equal 
Opportunity 
Employer 
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When life was easy . . . the end of the world was three blocks away (as 
far as mom would let you skate). Things have sure picked up since then 
you can not only travel to the ends of the earth today—but to the moon 
tomorrow. 

At Teletype we're working on tomorrow, and we need bright, aggressive 
individuals to work with us. We need the kind of kids that explored every 
inch of those three blocks yesterday—to explore every mile of the road to 

tomorrow — a tomorrow 
which will demand the 
best in message and data 
communications. 

Electrical, Mechani­
cal, Industrial, Chemical, 
Metallurgical Engineer— 
whatever yourfield, you'll 
find an exciting future at 
Teletype. To find out more 

about us. and where you fit into the picture, talk to the Bell System Recruiter 
when he visits your campus—or write: 

REMEMBER 
WHEN? 

TELETYPE CORPORATION 
_ ,. , . , , „ College Relations Department A45 
machines that make data move ® cccc T u a . . w 5555 W. Touhy Avenue • Skokie, Illinois 60076 

An Equal Opportunity Employer 
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Why engineering students graduate to Lockheed. Progress i s  a  ma t t e r  o f  

degrees. But, that's only the beginning. At Lockheed Missiles and Space Company, we're working on w idewor ld  . .  

o th e r wo r ld . . .  uppe rwor ld  . . .  and  subw or ld  p ro j e c t s .  •  We ' r e  p r e t t y  h igh  on  space . . .  we  ve  go t  Agena  t o  p i  .  e  i t .  

And ,  when  i t  comes  t o  ba l l i s t i c  m i s s i l e s ,  P o l a r i s  and  Pose idon  show an  a r c  o f  t r i umph .  We  th ink  deep ly ,  

c ons ide r  o u r  deep  subme r ge nc e  veh i c l e s ,  f o r  examp le .  And ,  j u s t  t o  show you  ou r  f ee t  a r e  so l i d ly  o n  t he  e . o tmd ,  

we're working on advanced land vehicles. Information? Business, government and industry get it 01 

systems. • For more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. LO CJCHEz D 
MISSILES & SPACE C O M P A N Y  

U.S NAVY 05RV-I 

Twister 
(Advanced land vehicles) 

Deep Submergence 
Rescue Vehicle 

Polaris 

Agena 

Information Systems 
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ENGINEERING UNIONS: 

THEIR RISE AND 

SUBSEQUENT DECLINE 

KATHY O'DONOGHUE 

The engineering union first ap­
peared on a noticable scale in the 
years immediately following World 
War II. There were in existence some 
unions involving engineers before 
this time which had grown out of 
company unions, but not until 1945 
was the engineering union recognized 
on a national scale. 

Why  They  Organ ized  
There were three major reasons for 

the growth of unions in the engineer­
ing profession. During the period im­
mediately following World War II, 
job insecurity plagued industry in the 
I'nited States. Engineers and produc­
tion workers alike were affected. Also, 
the engineers felt that the wage dif­
ferential between engineering salaries 
and production wages was inadequate 
and they attributed this to the pro­
duction unions working for the bene­
fit of the workers. Thirdly, the 
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National Labor Relations Board, 
established in 1935 by the Wagner 
Act, made several decisions which 
forced the engineers into trade unions 
against their wishes. Other reasons 
have also been cited which suggest 
that faulty management caused the 
need for organization of the engi­
neers. The engineers lacked adequate 
identification with management and 
were dissatisfied with the inadequacy 
of communication channels, the lack 
of individual professional recognition 
and the merit rating system. 

Richard E. Walton, who has done 
an extensive study of engineering 
unions, suggests that the reasons often 
cited are symptomatic of a more 
fundamental dissatisfaction. The pro­
fessional's control over his job had 
been reduced. The growth of the 
companies increased the separation 
between the engineers and decision­

making management; specialization 
and division of labor caused the 
growth in the formality of the engi­
neering organization; and the individ­
ual engineer became less critical to 
the successful operation of the com­
pany, thus losing his effective bar­
gaining power. (10,370-71) 

Trade  Unions  Want  
Organ ized  Eng inee r s  

It has also been suggested that it 
was not the dissatisfaction of the engi­
neers with their working conditions 
but rather the interest in the engi­
neer demonstrated by the industrial 
trade unions which caused the estab­
lishment of engineering unions. Some 
of the traditional trade unions tried 
to convince the engineers that the>. 
were not professional persons but 
shared common interests with the 
factory worker. 

(Continued on page 23) 
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In the next few years, Du Pont engineers and 
scientists will be working on new ideas and products 
to improve man's diet, housing, clothing and shoes; 
reduce the toll of viral diseases; make light without 
heat; enhance X-ray diagnosis; control insect plagu 
repair human hearts or kidneys; turn oceans into 
drinking water... 

and anything else that you might think of. 
The 165-year history of Du Pont is a history of its 

people's ideas — ideas evolved, focused, and engineered 
into new processes, products and plants. The future 
will be the same. It all depends upon you. 

You're an individual from the first day. There is no 
formal training period. You enter professional work 
immediately. Your personal development is stimulated 
by real problems and by opportunities to continue 
your academic studies under a tuition refund program. 

You'll be in a small group, where individual 
contributions are swiftly recognized and rewarded. 
We promote from within. 

You will do significant work, in an exciting 
technical environment, with the best men in their fields, 
and with every necessary facility. 

Sign up today for an interview with the Du Pont 
recruiter. Or mail the coupon for more information 
about career opportunities. These opportunities he both 
in technical fields—Ch.E., M.E., E.E., 
I.E., Chemistry, Physics and related 
disciplines—as well as in Business 
Administration, Accounting 
and associated functions. 

E. I. du Pont de Nemours & Co. (Inc.) 
Nemours Building 2500—1 
Wilmington, Delaware 19898 
Please send me the Du Pont Magazine along with 
the other magazines I have checked below. 

• Chemical Engineers at Du Pont 
— Mechanical Engineers at Du Pont 
U Engineers at Du Pont 
— Du Pont and the College Graduate 
Name 

("'ass Major Degree expected 

College 

j My address, 

City State Zip Code 
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(Continued from page 21) 
The National Labor 

Relations Act 
In 1935, Congress passed the Na­

tional Labor Relations Act (now 
commonly called the Wagner Act) 
which dealt with the rights of em­
ployees and the interference of em-
plovers with these rights. The Na­
tional Labor Relations Board was 
oablished to assure the achievement 

of the objectives of the Act. Al-
ottgh the Wagner Act had no speci-

objectives toward the unioniza-
of white-collar workers, they 

.d themselves extremely involved 
its application because, unlike 
ultural laborers, railworkers and 

eminent employees, professionals 
ere not specifically excluded from 

<he stipulations of the Wagner Act. 
1 • National Labor Relations Board 
u:d sometimes placed professional 
orkers into bargaining units with 
on-professional employees and the 
sablishment of white-collar unions 
as the best protection from this. The 

i jority of the engineering unions 
ere established between 1945 and 

1917. 
\t first, the establishment of engi­

neering unions was encouraged by 
vmie of the professional societies, who 
ieared that inclusion of engineers in 
traditional labor unions would lower 
the status of the engineering profes­
sion. In 1947, the professional societies 
of civil engineering (ASCE), mechan­
ically engineering (ASME) , electrical 
engineering (AIEE), chemical engi­
neering (AIChE) and mining and 
metallurgical engineering (A1MME) 
and the National Society of Profes­
sional Engineers (NSPE) jointly pub­
lished the Manuel on Collective Bar­
gaining for Professional Employees. 
(10,20) 

The Labor-Management 
Relations Act 

I he Labor-Management Relations 
Act (the Taft-Hartley Act) was passed 
in 1947 as an ammendment of the 
M agner Act. This Act dealt in part 
with the professional employee, de­
fining a professional employee and 
exempting him from the Wagner 
Act. It established a separate tribunal 
1 or dealing with the professional em­
ployee, excluded professional em­
ployees from heterogeneous units, al­
lowed professionals to waive their 
right to bargain collectively and re­
quired the National Labor Relations 
Board to allow professional employees 
to decide, by vote, which bargaining 

unit would represent them, if indeed 
they wished one. It totally eliminated 
one of the major reasons for the estab­
lishment of engineering unions in the 
first place. However, organized engi­
neers continued to support unionism. 

National Organization of 
Engineering Unions 

Most engineering unions were com­
pany organizations. They remained 
separate from, not only industrial 
unions, but also the national union 
movement (the AFL-CIO) and even 
similar unions in other companies. 
The isolation of the individual unions 
hindered their effectiveness. In 1952, 
seventeen separate unions met in 
Chicago and established the Engineers 
and Scientists of America (ESA), a 
federation of engineering unions with 
no individual members but only 
member units. 

The purpose of ESA was to pro­
mote the professional, social and 
economic welfare of the engineer and 
scientist by gathering national in­
formation on salaries, working condi­
tions, living costs, bargaining pro­
cedures, legislation and other pertin­
ent information; aiding the establish­
ment of professional employee organ­
izations for the purpose of collective 
bargaining and assisting in negotia­

tions; acting as spokesman for the 
engineering unions to government: 
and encouraging the improvement of 
the quality of engineering and science 
education. (10,27) 

Peak of National 
Association Activity 

ESA activity reached its peak in 
1956. At this time, less than ten per­
cent of the engineering population 
was organized into unions (50,000 
engineers) and this was the most 
active period of engineering union 
activity. (22.100) National organiza­
tion did not achieve what the organ­
izers of ESA had hoped it would; the 
federation was full of discontent. 
Some of the groups felt that ESA 
should not limit its membership to 
engineers, as it did, but include 
technicians and draftsmen. In 1958, 
several of the member groups broke 
away and formed the Engineers and 
Scientists Guild, which included not 
only engineering unions but also 
heterogeneous groups which, in some 
cases, counted as thirty percent of 
their membership, technicians, drafts­
men and other persons directly re­
lated to engineering. (23,32) 

Although they couldn't agree 
among themselves on how their ob-

(Continued on page 26) 

We IVeed 
Caliper Gallopers 
We want grads in combustion, 
electrical, mechanical, civil, 
industrial, or chemical engineering, 
metallurgy, and product design, 
who are raring to get ahead. 
For more info on what we're 
looking for and what you can look 
forward to, write; Director of 
Industrial Relations, CF&I Steel 
Corporation, P.O. Box 1920, 
Denver, Colorado 80201. 

an equal opportunity employer 

Service in Steel-
It's part of our product 
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Some say we specialize in power.. .  
power for propulsion.. .  power for 
auxiliary systems...  power for aircraft,  
missiles and space vehicles.. .  power for 
marine and industrial applications.. .  
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i ... they're right. And wrong 
It might be said, instead, that we specialize in people, for 
we believe that people are a most 
important reason for our company's success. We act 
on that belief. 

We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 

You could be one of the reasons for Pratt & Whitney Aircraft's 
success ... if you have a B.S., M.S. or Ph.D. in: 
MECHANICAL • AERONAUTICAL • ELECTRICAL 
• CHEMICAL • CIVIL • MARINE • INDUSTRIAL 
ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY 
• CERAMICS • MATHEMATICS • STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE 
• ENGINEERING MECHANICS. 

And we could be the big reason for your success. Consult 
your college placement officer—or write Mr. William L. 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 

Pratt & Whitney Aircraft U 
DIVISION OF UNITED AIRCRAFT CORP. UNITED AIRCRAFT 

ft CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 
- An Equal Opportunity Employer 
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MAJOR ENGINEERING ASSOCIATIONS—1956 
Unit Representation 

Totai Number 
Company Union Name Represented Members Prof. Non-Prof. 

Aircraft-Aerospace Industry: 

Boeing Seattle Professional Engineering 
Employees Association ESA 

7,950 2,643 

Douglas Southern California Professional 
Engineering Association 

6,728 3,990 

General Dynamics Engineers and Architects 6,700 3,050 
Association ESA 

Lockheed Engineers and Scientists Guild, 2,320 1,044 
Lockheed Section 

2,320 1,044 

Scientific Instruments Industry: 

ITT Labs Local 400, Professional, Technical 836 
and Salaried Division, IUE, AFL-CIO 

836 

Minneapolis- Minneapolis Federation of 1,040 
Honeywell Honeywell Engineers 

1,040 

Sperry Gyroscope Corp. Engineers Association, ESG 3,400 1,800 

Petroleum Industry: 

Shell Dev. Co. Association of Industrial Science 390 330 
Standard Oil Co. Research and Engineering Professional 550 

(Indiana) Employees Association 

Electrical and Electronic Industries: 

GE Association of Engineers and 
Engineering Assistants 

245 141 

RCA Association of Professional 1,800 1,450 
Engineering Personnel, ESA 

1,800 1,450 

Western Electric Council of Western Electric 6,000 
Professional Employees, Nat'l, ESA 

6,000 

Westinghouse Federation of Westinghouse 1,700 1,500 
Independent Salaried Unions 

1,700 1,500 

7,400 500 

5,280 1,448 

4,210 2,490 

2,097 293 

556 

2,670 730 

390 
550 

178 67 

1,800 

1,445 255 

(Continued from page 23) 
jectives should be achieved, both the 
ESA and the ESG firmly believed in 
unionism for engineers. Their feel­
ings were well expressed by ESG Presi­
dent Hall in 1959: 

As employees, we can advance our­
selves economically and give rightful 
dignity to our occupational persuits 
and status by bargaining collectiveh 
with our employers and by represent­
ing the engineering and scientific 
community before the general public 
and governmental agencies. (18,94) 

Both groups felt that engineers in 
industry were becoming subject to 
too many rules and regulations in 
which they had no say and which 
were detrimental to their professional 
and economic status. They believed 
that through unionism, they could 
protect themselves and achieve the 
economic and professional recogni­
tion that they deserved. 

Both ESA and ESG were dissatisfied 
with the the change in the attitudes of 
XSPE and the founder societies 
toward engineering unionism. Thev 
accused them of being dominated by 
management to such a degree that 
when the interests of the engineering 
employee conflicted with those of 
management, the employee was for­
gotten. (16,35) 

Figure 1 — Major Engineering Associations. 

Nat iona l  Organ i za t i on  
A t t e mp t  Fa i l s  

Near the end of the fifties, ESA dis­
banded. Its downfall in 1959 is at­
tributed to financial difficulties, the 
looseness of its internal structure and 
the improvement of the engineers' 
status over the decade. Engineers and 
scientists were very sensitive to the 
general unfavorable public opinion 
of labor unions and felt that associa­
tion with them was detrimental to the 
status of the professions. ESG had the 
same fate shortly afterward. 

There was a movement in the AFL-
C.IO to include the engineering 
unions within their ranks. The In­
ternational Union of Electrical, Radio 
and Machine Workers (IUE, AFL-
GIO) and the American Federation 
of Technical Engineers, AFL-CIO 
(which was composed mainly of 
technicians) conducted many cam­
paigns to get engineering unions to 
affiliate with them, and were suc­
cessful in a few cases. They felt that 
the tendency of engineers to move 
into management hurt the engineer­
ing profession and blamed the NSPE 
for poisoning the minds of young 
engineers against unionism while they 
were still in school. 

In 1963, several engineering associa­
tions on the west coast banded to­
gether into the Council of Engineers 
and Scientists—West. This organiza­
tion included mainly the California 
aerospace industry unions such as 
those at Lockheed, Douglas and Gen­
eral Dynamics, but also had as mem­
bers the Southern California Gas 
Company and the Los Angeles De­
partment of Water and Power units 
of organized engineers. The members 
were mostly electrical, mechanical 
and civil engineers and CESO—W 
claimed to represent 20,000 engineers 
and scientists. 

There are still active engineering 
unions in existence, but on the whole, 
the) proved ineffective and thus, most 
of the national organizations were 
also ineffective. 

The  Loca l  Eng inee r i ng  Un i o n  
In 1956, at the peak of engineering 

union activity, there were active as­
sociations in many major companies 
(see Figure I) . The aircraft-areospace 
industry, the scientific instruments in­
dustry, the petroleum industry and 
the electrical and electronics industry 
each had their share of unions in 
both major and minor companies. 
I here were also unionized engineers 
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in utilities (such as Los Angeles), 
public works (the Tennessee Valley 
Authority) and in other smaller in-
dusti ies, but there was a noticeable 
lack of union organization in the 
machinery and chemical and allied 
prod ts industries—they were virtu­
ally unaffected by unionism. 

T l a p p r o a c h  o f  t h e  e n g i n e e r i n g  
unio; was unique. It was basically 
the proach of an engineer to a 
probi a. Firmly schooled in reason 
and ic, the engineer very strongly 
belie that he had reasonable needs 
and only to educate management 
regan: ng these needs. Because man­
agers 1 was composed of reasonable 
men indeed, some were engineers), 
it would seek to alleviate the prob­
lems. The first goal of the engineer­
ing union was to convince manage­
ment hat the engineers meant no 
harm to management by unionizing. 
The ioproach was commendable, but 
on tin whole, it proved to be quite 
ineffw ive. Unions are founded on 
the pr.-mise of collective bargaining; 
the bole purpose of collective bar­
gain! u is to cause an employer to do 
some ing that he would not do 
others oe through the use of force. 

Collective Bargaining 
Approach Unworkable 

T l i e  e n g i n e e r  p r o v e d  t o  b e  v e r y  i n ­
competent in collective bargaining. 
He made the error of believing that 
a collective bargaining relationship 
could exist in a cordial and dignified 
manner and that it could solve prob­
lems without any resort to the exer­
cizing of power. Engineers did not 
engage in pre-negotia'tion talks with 
management, which are necessary to 
establish the feasibility of the union 
demands within the framework of 
the company. They thought them to 
be unethical. When the economic 
facts of life conflicted with the logic, 
t h e  e n g i n e e r  s t u c k  t o  h i s  l o g i c .  B u t  
collective bargaining cannot be ap­
proached with the scientific method. 

Failures of the Associations 

The first agreements included many 
clauses referring to the shop pro­
cedures which had nothing to do with 
the engineers. They also clarified 
patent payments, professional society 
dues, some rating procedures and 
salary provisions, mostly in the form 
of insurance plans, retirement plans 
and the like. 

Engineering union leaders became 

disillusioned with the reasonable ap­
proach and began to adopt a tougher 
line. There were six major strikes 
during the fifties involving engineers. 
They were considered successful by 
the participants, but whether they 
actually accomplished very much is 
debatable. The worst characteristics 
of union influence appeared in the 
1958 strike of the Association of Pro­
fessional Engineering Personnel at 
RCA. The engineering pickets snake-
danced about and threw eggs. Seven 
engineers were arrested for disorderly 
conduct and assult and battery on a 
police officer. The union members 
conducted twenty-four hour telephone 
campaigns to the "scabs" (those engi­
neers who woidd not join the union 
or participate in the strike). And, 
after the strike, essential technical in­
formation was withheld from non­
union employees—they were given the 
silent treatment. (14,26) 

The unions did not, on the whole, 
like the idea of striking and suggested 
several alternatives such as withhold­
ing engineering reports and refusing 
to perform any duties directly relating 
to production. However, none were 

considered professional and they were 
never tried. 

In 1957, perhaps in retaliation, 
management in one major industrial 
firm reduced the work force in some 
unionized engineering departments. 
This was the first major lay-off of 
engineering workers. 

Successes of the Associations 

Some unions did have favorable re­
sults, mainly in companies indifferent 
to engineers. The union forced 
management to adopt attitudes and 
policies more consistent with the pro­
fessional status of the engineer. In 
many instances, companies have in­
troduced salary increases and other 
benefits independent of union activ­
ity. In one case, when a unionized 
company instituted an educational 
assistance program for the engineers, 
the union complained because it had 
not been negotiated! (4,225) 

How did management react to the 
unionization of engineers? It was very 
concerned because the attitude of the 
engineer toward his job was vital to 
the effective operation of the engi­
neering phase of the company. When 

You Can Be 
A Steel Wheel 
We have positions for graduates 
in metallurgy, combustion, 
electrical, mechanical, civil, indus­
trial, and chemical engineering, 
product design, business adminis­
tration and accounting that can 
lead to careers at the management 
level of the corporation. If you 
have a driving ambition to get to 
the top, take a look at an up- and-
coming company that feels the 
same way. Write: Director of 
Industrial Relations, CF&I Steel 
Corporation, P.O. Box 1920, 
Denver, Colorado 80201. 

an equal opportunity employer 

Service in Steel... 
It's part of our product 
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the union entered the engineering 
picture, the organized engineers be­
came more concerned with how they 
did their work—the physical condi­
tions of their job—rather than with 
what they were doing. The managers 
felt that the engineer should be more 
concerned with the client than with 
the engineering rating system. The 
engineer is a professional who seeks 
to make a contribution to society in 
a creative way and concern with such 
petty issues as casual overtime and the 
setting of minimum standards for 
engineering work hindered this con­
tribution. 

As one executive pointed out: The 
engineer works close to the core of 
management decisions. He has the 
responsibility for the technical de­
velopment of processes and products 
and the success of the company de­
pends upon the ability of the engineer 
to meet the customer's demands. Engi­
neering is subjective rather than ob­
jective and it requires much more 
than an established routine. (10.339-
40) 

Unions declined among engineers 
when their economic environment 
improved and they realized that they 
could not reconcile their professional 
ideals with the union premises. 

U n i o n i s m  a n d  P r o f e s s i o n a l i s m  

Professionalism believes that the in­
terests of society and the client are 
of paramount importance. Unionism 
believes that the economic interests 
of the members are far more im­
portant than those of the client. What 
could possibly make the two compati­
ble? 

The Research and Professional 
Employees Association of one uni­
dentified oil company stated: 

. . the principles of a professional 
union are not opposed to the princi­
ples of professionalism . . . the union 
provides a two-way channel of com­
munication between the professional 
employees and the company . . . and 
professional unions don't have to stifle 
individual initiative. In fact, by work­
ing toward an improved professional 
climate, they encourage initiative. 
(9,192) 

The professional and technical unions 
felt that unionism was the only mean 
of providing the protection which 
would enable the engineer to place 
his conscience and public trust above 
his loyalty to his employer, which 
marks a true professional. 

The Engineers Joint Council inter­

preted the matter in the very opposite 
light. In 1956, EJC stated: 

To the engineer who feels that life 
provides an opportunity for construc­
tive contribution to society, collective 
bargaining with its attendant poten­
tiality for creating conflicting obliga­
tions is not acceptable. (4,224) 

The engineers who opposed the 
unionism of engineering felt that it 
was increasingly difficult to honor the 
ethics of the engineering profession 
under unionism. The engineer wants 
individual, not collective treatment, 
with rewards for his personal contri­
butions rather than negative reactions 
from his coworkers who accuse him of 
trying to impress management and 
get ahead of his fellow engineers when 
he practices his profession in the true 
sense of its meaning in a unionized 
engineering department. The engi­
neer has a strong sense of idealism 
and professional responsibility. To 
him, the rewards of creative challenge 
and the sense of accomplishment at 
accepting the challenge mean as 
much, if not more, than the tangible 
rewards. 

The rise and fall of unionism in 
engineering has shown that the in­
terests of engineers are best served by 
cooperation and respect between the 
engineers and management rather 
than by hostility and conflict. 
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IT ONLY TAKES A YEAR TO KNOW IF YOU CAN MAKE IT WITH THE BELL SYSTEM 

The day you come to work for us, you are given a job you 
might think your boss should do. And we'll give you a year 
to Drove, in action, that you're management material. 

As an engineer you'll have a chance to solve difficult 
technical problems and show how the results could affect 
the entire company. Or as a manager you'll take charge 
of a group of experienced telephone people. 

Your boss will be there. To counsel you when you ask. 
But, even more importantly, to gear your assignments to 
your talents. So you can advance as quickly as possible 
into projects that further stretch your ability ... and your 
imagination. 

It's a tough assignment, but you'll find out where you 
stand within a year. 

Like to be one of the college graduates we challenge 
this year? 

Be sure to make an appointment with your Bell System 
recruiting representative when he visits your campus. 
Or write: 
Personnel Manager, College Employment 
American Telephone & Telegraph Company, 195 Broadway 
Room 2116A, New York, N.Y. 10007. 

Positions are available throughout the U.S. 
Please include your geographic preference. «J 



Where does 
an engineer intern ? 

Before you decide on the job that's to start you on your professional 
career, it's good to ask a few point blank questions . . . like: 

• Will this job let me rub shoulders with 

engineers doing things that haven't been 

done before, in all phases of engineering? 

• Will I be working for an engineering 

oriented management whose only standard 
is excellence? 

• Will I have access to experts in fields 

other than my own to help me solve problems 
and stimulate professional growth? 

• Will I be working with the widest range of 
professional competence and technological 
facilities in the U. S.? 

• Are engineering careers with this company 

stable ... or do they depend upon proposals 
and market fluctuations? 

Why not ask these questions about Bendix Kansas City when Mi R L 

Cox visits your campus? Please check with your Dean or Placement 
Director for dates. Or write Mr. Cox at 

Box 303-DA, Kansas City, Mo. 64131 

PRIME CONTRACTOR FOR THE ATOMIC ENERGY COMMISSION 

AND AN EQUAL OPPORTUNITY EMPLOYER 

Bendi Kansas City 
Division 
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What's a down-to-earth 
outfit like us 

doing way out here? 
'or a company with a name like International Harvester we're pretty far out. Right now we're making antennae for space-
raft, and we're developing an intricate communications plant to be left on the moon by the Apollo astronauts. We're 
Iready producing gas turbines—and an ingenious jet aircraft ducting system that makes possible takeoffs and landings in 
bout the space between the chicken coop and the farmhouse. We're also leaders in motor trucks, farm equipment, con­
duction equipment—three vital fields for tomorrow. Nowour broad exploration of power is leading us in many other exciting 
irections. All of them spell more opportunity for you. Get more details at your College Placement Office. How about soon? 

Hi International Harvester puts power in your hands _ 
In I I AN EQUAL OPPORTUNITY EMPLOYER 
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TAU BETA PI ESSAY: 

T H E  P A R A D O X  

O F  S T R U G G L E  
ALEMAYEHU ASRES 

Every living creature is character­
ized by a natural instinct to struggle 
for its survival and humans are no 
exception to this general behavior. 
Inherent drives for self betterment, 
wealth, power and glory are human 
traits that have stood the test of time. 
As much as twentieth century man 
struggles to cope with his ever-chang­
ing and ever-expanding needs by 
changing his environments to meet 
his needs, primitive man might have 
used all his resources and ingenuity 
to convert a sharp edged stone into a 
useful cutting tool. Thus, in all levels, 
struggle for better things and better 
ways lias been, and still is, man's way 
of life. However, it is pathetic that, 
over the years, man seems to have 

developed a tendency to make struggle 
an end by itself rather than a means 
to an end. 

In the stone age, when man had 
not cjuite learned to use his brain as 
efficiently as he used his muscles, 
struggle was in its simplest form—a 
natural motivation to keep body and 
soul together. This required endless 
and violent fights between man and 
beast, man and nature, and man and 
man. It was a bloody era and only the 
fittest could survive; but there was 
something beautiful about such an 
existence—it was uncomplicated. In­
stinct was the golden rule to reaction 
and there was very little emotional 
reaction to speak of: eat when hungry, 
sleep when tired, strike when an­

noyed. . . Those good old days! What 
peace of mind primitive man must 
have enjoyed. Unfortunately (or is 
it fortunately?), man developed his 
mental proficiency as time went by 
and spoiled the beauty of simplicity 
through a slow process known as 
civilization. 

The nineteenth and twentieth cen­
turies were marked by the greatest 
breakthrough in man's ability to con­
trol his environment. Human achieve­
ments in science and technology have 
been tremendous. Unfortunately, it 
is doubtful if the same can be said 
about man's understanding of him­
self. Although considerable knowledge 
has been accumulated about the func­
tioning of the human body and mind. 
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rhis knowledge has apparently not 
contributed markedly towards ex­
plaining the subtilties of human in­
terrelationships. Thus, modern man 
exists in a state of emotional turmoil, 
instability and chaos. Primitive man 
might have had to indulge in physical 
v hence to ensure his survival. Is it 
q ite obvious then that modern man 
es -as under any better conditions? 
Snuggle, violence and conflict are 
.>•.!] part of man's life, although there 
M X be more emotional rather than 
physical violence in the modern ver­
sion of struggle; but whether such a 
st;-'e of existence is superior in any 
s- • -e may be a debatable issue. What 
man has gained from all the years of 
hi struggle to better himself is then 
difficult to understand in terms of 
human contentment. 

In the so called underdeveloped 
n lions, humanity still exists on sub-
siso-nce economy. Many die of plain 
st ;i ration, malnutrition or the lack 
oi adequate medical care. Consequent-
Is die struggle is mainly a desperate 
atn-mpt to acquire the basic needs 
su as food, clothing, shelter, and 
fa ' i ties to keep the body as fit as 
; ble. In contrast, man inhabiting 

more advanced nations has ai­
re..-, x crossed these initial barriers 
and to a naive observer, this might 
look like sufficient reason for con­
tentment. Oddly enough, this is not 
the case. As a matter of fact, it is 
generally agreed that the struggle is 
more vigorous than ever before, and 
that humanity still suffers—only from 
a different ailment. This is indeed 
absurd. If man cannot be more con­
tent with more leisure time when he 
is materially better off, one begins to 
wonder if all along man's civilization 
process, unnecessarily too much im­
portance had been attached to the 
value of material wealth beyond what 
is essential for the perpetuation of 
life, or if some of the social institu­
tions created by man himself have 
been responsible for producing condi­
tions that have militated against hu­
man contentment and peace of mind. 

Never -end ing  Ladder  

The present human condition may 
be better illustrated with a simple 
analogy. It is like a man running to 
catch a rabbit. He desperately wants 
to catch it and yet, when he does, 
he finds that he is not as pleased as 
he thought he would be now that the 
anticipation and excitement is over. 

Moreover, he discovers that he is not 
the only one who succeeded in catch­
ing a rabbit—so he wants to catch a 
lion next time. But the same thing 
happens if he catches a lion without 
getting killed. This then is the 
"paradox." Man seems to be at a loss. 
Achievement on one level of the social 
strata just brings a person to the bot­
tom of the ladder of the next level. 
The steps never end, and the climb 
becomes more and more exhasting 
and frustrating as he gets higher. It 
is difficult for many to face reality 
and stop when the climb gets too steep 
for them. Therefore, they struggle, 
forever, and become victims of 
eventual frustration. 

Looking  For  Someth ing  
Which  I s  No t  There  

The hows and whys of the confu­
sion in modern living are obviously 
matters of great complexity and con­
troversy. Yet, some possible explana­
tions may be postulated, although 
they are by no means justifications 
for the existing conditions. One of the 
major contributing factors may be the 
fact that modern man tends to be a 
social being and his life becomes 
meaningful only in relation to other 
humans. Each individual measures his 
achievements relative to those en­
joyed by others and, consequently, 
looks up to other human beings for 
approval and praise. Such a condi­
tion, in turn, produces a hypocritical 
society where each individual is ex­
pected to stand up to certain stand­
ards without due regard to his per­
sonal capacity or individuality. 
Clearly all men are not equally gifted 
intellectually or physically. Only a 
handful of people can and do manage 
to enjoy the glory of excellence in 
each field of specialization. This then 
leaves the mass craving for recogni­
tions of one kind or another. Such a 
human condition is sometimes de­
sirable because it may be conducive 
to creativity, but it is also a major 
cause for misery and frustration for 
several reasons. First, many are forced 
to strive for achievement in certain 
fields, not because they have the de­
sirable aptitudes or because they are 
motivated by profound interests, but 
because those fields seem to entail 
better material returns. Such a situa­
tion is responsible for misplaced 
talents and, consequently, forgone 
achievements—hence frustration. Sec­
ondly, not all people are capable of 

estimating their capacity, clearly de­
fining their objectives, and setting 
their goals within reasonable limits. 
Thus, in an attempt to meet un­
realistic expectations, they end up in 
a wild goose chase—looking for some­
thing which is not there. Worse yet, 
there has been an unfortunate ten­
dency to resort to material accumula­
tion for a measure of individual ac­
hievements. This has resulted in a 
disastrous race because the standards 
keep on getting higher and higher, 
and the average person simply does 
not have the stamina to keep up with 
the ever increasing demands. 

See  The  Wor ld  The  Way  I t  I s  

It would perhaps be quite naive to 
propose a simple remedy for a human 
situation of such complexity. How­
ever, it would also be cowardly and 
irresponsible to stand by totally un­
committed and unconcerned. Realiz­
ing that a bad idea may be more 
thought provoking than no idea at 
all, it is appropriate to point out that 
there is an urgent need to mobilize 
human efforts to reorganize tradi­
tional thinking and traditional values 
to save humanity from self-destruc­
tion. Ambition and success are mean­
ingless unless they lead to individual 
happiness, and material success is no 
guarantee for contentment. This is 
evidenced by the fact that laborers 
struggle for an extra dollar or two; 
the millionaires struggle, even harder, 
for an extra million or two, and they 
are not any happier. This is sub­
stantiated by the greater rate of heart 
attacks and ulcers among "successful" 
businessmen. Admittedly, life would 
not be too exciting if there is nothing 
to strive for because there would be 
nothing to entertain the ego on the 
individual level and no means of 
coping with the crowded world of 
tomorrow on the global level. On the 
other hand, there is also little point in 
suffocating oneself under the pressure 
of outrageous modern demands if 
such a condition, in the long run, 
renders humanity incapable of re­
cognizing, much less appreciating, the 
rewards of its struggles. An acceptable 
compromise must be reached by the 
individual himself. This statement 
may, unjustly, be misinterpreted as a 
pessimistic proposal for apathy. It is 
not! It is a plea to face reality and 
see the world as it really is. With 
due regard to the inevitability and 
importance and even necessity of hav-
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ing dynamic societies, the incentives 
and motivations that bring about 
changes and innovations are badly in 
need of a more realistic and objective 
interpretation and understanding, or 
a re-evaluation to give meaning to 
human struggle. 

Craving For Recognition 

It ought to be cpiite obvious by now 
that technological achievements and 
the consequent affluence have not 
necessarily promoted human content­
ment on the individual, national or 
international level. This is not to say 
that the results of centuries of human 
efforts have been fruitless, but to 
point out that humanity is suffering 
from a mounting physical and mental 
strain unnecessarily. Modern man 
needs to fit into his world in such a 
way as to make struggle a bridge to 
his contentment and not his sole pur­
pose in life. The physical facilities 
on which so much energy is expanded 
ought to be valuable only as acces­
sories to satisfaction, otherwise the 
world may be filled with people who 
run and run without even knowing 
where they go. Moreover, the endless 
struggle and the lack of feelings of 
adequacy and self-respect may be con­
ducive to further material greed, a 
further widening of the gap between 
the haves and have-nots, a more des­
perate craving for recognition and 
power, and a growing oversight of the 
fact that man stands above all. This 
in turn may torment mankind to such 
an extent as to trigger another major 
war. With the potential of present clay-
instruments of destruction, such an 
event can easily unwind the clock 
back to the stone age. Humanity 
would then learn the hard way, and 
man of today would have to assume 
the moral responsibility for the pos­
sible destruction of man of tomorrow. 

The Engineer's Struggle 

In conclusion, it may be interest­
ing to mention a disturbing fact about 
engineers. There is a popular belief 
to the effect that engineers are unin­
formed about world affairs, uninter­
ested in the humanities, incapable of 
appreciating the arts—in short, dull, 
uninterested and uninteresting. These 
are indeed unpleasant assertions and 
unfortunately, there may be some 
truth in them. One may plead that 
the engineer is too deeply involved 
in his profession to have time for any­
thing else. 'I his may be fine if lie 
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enjoys devoting all his time to his 
gadgets, but it is not clear if he does 
so of his own free will or if he has 
been conditioned to believe that life 
is work and work is life. Would lie 
prefer life with a little more variety 
if he had a choice; and if so, why 
does he not have a choice? How much 
is the engineer contributing to the 
paradox of struggle? Has he forgotten 

that the purpose of his struggle is to 
make life easier for mankind, and 
that he is a member of this unpre­
dictable species? Does he struggle to 
live or live to struggle? 

Resolution: Struggle hard to 
achieve, but also contribute a 1 ppy 
man to the world. Doing both the 
same time should constitute "stu -ss." 
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INTERESTING ENGINEERING 
IN PROGRESS 
And why not? Companies scattered from here to Istanbul 

°.n P^ans drawn up in Stearns-Roger's Denver 
o ice... ie projects include new chemical facilities, ore bene-
iciation, commercial power plants, special materials handling, 

manu ac^uiing facilities, aerospace assignments and 
many more. 

4bm ^°me ieqUire-0n S!te investigation. Some demand a break-

iifili'/p«^4,110|U + engmeer^ng ̂ sc*Plines- Stearns-Roger engineering 
for W nn data processin§- Always there's the chance 

n °+11ff 163 -n g°°d ^eas anc* f°r recognition of capability. 
thH I if 18 sh°rt-handed for the contracts facing us. Is 
^the challenge and opportunity you have been seeking? 

Contact Leo McKinney, 
Manager of Personnel 

660 Bannock, Box 5888, Denver, Colo. 

ENGINEERS FOR INDUSTRY SINCE 1885 

An equal opportunity employer 



Ready for engineering growth? 

Check the fields of interest to you, 
and AiResearch, Phoenix will do the rest. 

Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

m 

I 
Valves and control systems for 

space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

fou can build a rewarding career in these and other 
3xciting growth fields at AiResearch, Phoenix. Our 
'raining program lets you immediately apply your 
sducation in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat-
ble with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
n the design of high-temperature or cryogenic 
/alves; work on secondary power systems for tran­
sonic, supersonic, or hypersonic aircraft; advance 
:he state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
ooosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 

Mr. Harley Petterson 

AiResearch Manufacturing Company 
Division of The Garrett Corporation 
402 S. 36th Street, Phoenix, Arizona 85034 

Name. 

Home Address. 

City _ State .Zip. 

College or university 

Degree: • BS • MS • PhD Graduation date. 

I am interested in the field of: 
• Turbomachinery 
• Pneumatic, hydraulic, and 

mechanical control systems 

I am interested in this type of 
work: 
• Preliminary design 
• Mechanical design 
• Development 
• Testing 
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THE 300 WINCHESTER MAGNUM: 

INCREASING SHOOTING ACCURA Y 

BRUCE ECKHARDT 

The magnum rifle has <<> •'ier-
ably extended the effective get 
range for a hunter. However in­
herent errors in range estimate > and 
trajectory correction are also upli­
fted by this increased distant Ol 
what magnitude are the en in­
volved? What can the hunter > to 
minimize the effect of these errors and 
use the increased range potential to 
his advantage? This discussion will 
demonstrate the answer to the first 
of these questions, and b\ means ol 
a minor scope modification offer a 
possible solution to the second. 

It should be realized in the begin­
ning that even the higher explosive 
killing power of the magnum at short-
to-moderate ranges will not exist at 
ranges extended to five and six hun­
dred yards. It is for this reason that 
an understanding of one's own gun's 
ballistic characteristics is essential 
since hitting within the animals vital 
target area becomes even more im­
portant. Determining the dispersion 
area of a particular gun and its rela­
tionship to the animals vital target 
area at some specific range will be 
considered first. 

Figure I ( a b o v e  l e f t )  —  Linear error mag­
nification with increased range. 

Figure 2 ( l e f t )  - Trajectory of bullet for 
300 Winchester Magnum zeroed for 300 
yards. 

COLORADO ENGINEER—March, 196S 



i e 3 (above) — Trajectory plus dispersion 

resuming two-inch group at 100 yards. 

in the ideal case, a gun mounted 
i"idly in a vice clamp, the dis-

ton of several shots will still only 
gi ' ip in a circle of about one-inch 
d: meter at one hundred yards dis-
t ' e. This implies that even a skilled 
m -.smaii will be limited, on the 
»\frige, to this accuracy. The addi­
tion il variance of human error, al­
though important in calculating total 
dispersion, will not be discussed. 

ii it is assumed that a bullet travels 
a straight line trajectory once it is 
clear of the gun's muzzle, it can be 
seen (Figure 1) that a random deflec­
tion of one-tenth of one degree at the 
muzzle will expand to a two-inch 
group at one hundred yards, a four-
inch group at two hundred yards, and 
so on. At five hundred yards, the 
grouping pattern has expanded to a 
circle with a diameter of ten inches. 

I'o be realistic, however, it is neces­
sary to account for the effects of grav­
ity and the aerodynamic drag which 
begin to effect the bullet the instant 
it leaves the gun's muzzle. As long 
as the bullet remains in the air it 
will be accelerated towards the 
ground. The initial angle with respect 
to the ground and the initial velocity 
of the bullet will determine the 
length of the flight path. This trajec­
tory therefore depends upon the type 
gun and the type bullet used. Figure 
2 shows the trajectory of a 300 Win­
chester Magnum bullet fired with an 
initial velocity of 3400 ft./sec. and 
zeroed at three hundred yards. (It 
woidd not be practical to zero a rifle 
for five hundred yards since the nor­
mal shooting range is between two to 
three hundred yards.) The graph 
shows the position of the bullet with 

Figure 4 (above right) — Vital target area 

and related dispersion area at 350 yards. 

Figure 5 (right) — Vital target area and 

related dispersion area at 400 yards. 

Figure 6 (right) — Vital target area and 

related dispersion area at 450 yards. 

Figure 7 (lower right) — Dispersion and vital 

target area (—12% range error) at 500 yards. 

respect to the line of sight. At five 
hundred yards the bullet has dropped 
about seventeen inches below the re­
ference. 

Assuming a two-inch dispersion at 
one hundred yards, Figure 3 shows 
the trajectory plus dispersion at var­
ious ranges. A twelve inch diameter 
area (TB), the approximate vital 
area of a deer, has been super-im­
posed on the graph to show the bul­
let's position with respect to the tar­
get when the line of sight is the 
center of the target area. 

Figure 4 is the dispersion area super­
imposed on the target area at a range 
of three hundred and fifty yards. The 
two areas correspond nearly 100% 
which implies that a chance for a hit 
within the vital region is also nearly 
100%. If this comparison is extended 
to four hundred and five hundred 
yards (Figures 5 & 6) the chance of 
hitting the vital area has been re­
duced' to about 30% and 60% re­
spectively. 

350 YARDS 

^50 YARDS 
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h+io 

RANGE ERROR 

- - 1 0  

h  - 20  

Figure 8 (left) — Effect of range estimation 

errors on impact point — 300 Winchester 

Magnum. 

Figure 9 (above) - Placement of dot (1) 

on recticle. 

Some adjustment must therefore be 
made to bring the two areas back into 
correspondence at five hundred yards. 
This can be done, of course, by esti­
mating the range as five hundred 
yards, and, with prior knowledge of 
the ballistic characteristics, aim seven­
teen inches above the target center. 
This would be approximately eight 
inches above the deer's shoulder and 
at best would only be a good guess. 
In addition, if the actual range of the 
target is four hundred and fortv 
yards (a —12% error, but still a very 

L-25 

good estimate) the chance for a hit 
within the vital area has been reduced 
considerably. At this point the bullet 
has dropped about ten inches (Figure 
3) and assuming no dispersion, enters 
one inch above the vital area. The 
dispersion area at four hundred and 
forty yards is 8.8 inches in diameter 
and when super-imposed on the tar­
get (Figure 7) shows an approximate 
36% chance of a vital hit. A —12% 
range error at five hundred yards has 
reduced the vital hit possibility by 
64%. The effect of range estimation 

errors on impact point, for the 30(1 
Winchester Magnum, is shown in 
Figure 8. 

What can be done to improve the 
odds? A small dot can be placed on 
the recticle of the scope (Figure 9) 
| The proposed scope modifica­
tion and the data were sup­
plied by Pilaris E. Williams.] 
which, when sighting at a target with 
a twenty-three inch-diameter, at a 
range of five hundred yards, will 
appear at the bottom edge of the 
target area. Figure 10 shows the tra­
jectory plot with the addition of a 
solid line (D) which becomes the new 
line of sight when the dot on the 
recticle is used in place of the normal 
crossed hairs. The two dashed lines 
( I B), as in Figure 3, enclose the 
vital target area, but we now set 
three inches above the new line of 
sight. This assumes the dot is placed 
at the brisket (lowest point of a deer's 
body) which is approximately three 
inches below the vital target area. 
With the addition of the dispersion 
area (Figure 11), it can be seen that 
the two areas again correspond, but 
this time about 80% at five hundred 
yards (Figure 12) and nearly 100% 
between the ranges of 425 to 475 
yards. Therefore, with no guess ai 
all, the chance of a vital hit has in-

Figure 10 (left) — Trajectory and vital 

target area for new line of sight (D). 
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i i,sure 11 (above) — Trajectory, target area and dispersion limits using the recticle dot 
. s the line of sight. 

(YARDS) 

\ 
\ 
\ 
\ UPPER 

DISPERSION LIMIT 

-24 L 

LOWER DISPERSION 
D LIMIT 

uv isecl a minimum of 44% at 500 
yards. 

f he only question remaining is 
kr wing when to use the crossed hairs 
ol the scope and when to use the 
newly-positioned dot as the line of 
sight. For this particular arrange­
ment. the crossover is about three 
hundred and sixty yards. At this 
range the chance of hitting within the 
vin; area is a minimum, about 75%, 

and equal for both lines of sight. It 
would be reasonable then to use the 
crossed hairs below three hundred 
yards and aim at the center of the 
vital area and to use the positioned 
dot above three hundred yards and 
aim at the brisket. And there is no 
real concern about any range estima­
tion error around the three hundred 
and sixty yard crossover point since 
the beauty of this system is the 25% 

Figure 12 (above) — Vital target area and 
dispersion area at 500 yards for the new 
line of sight. 

maximum loss in vital target area 
over the entire five hundred yard 
range. 

It is worth remembering that the 
slight scope modification that has 
been proposed can be applied to any 
gun. It is, however, important to un­
derstand that the modification will 
vary with each and every gun and 
with each ammunition used since the 
individual trajectories will vary con­
siderably. Once the particular ballistic 
characteristic is determined, it is 
relatively easy to apply this technique 
and make the additional distance 
capability of the magnum worth­
while. 

C O M M E R C I A L  

P R I N T I N G  

D E P A R T M E N T  

For All Your Printing Needs 
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Good old Osbert. We like his style. 
And you, too, ought to be thinking career. Read our booklet, "Careers with 
Bethlehem Steel and the Loop Course." It's one of the few bioksTn"required 
reading list that you won't have to pay for. You can pick up a copy at your 
placement office, or get one by writing to Manager of Personnel 
Bethlehem Steel Corporation, Bethlehem, Pa. 18016. 

An e4ua/ opportunity employer in the Plans for Progress Program 

BETHLEHEM STEEL BETHljEHEM 
STEEL 

10 
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With an oil company? You bet! • We're experimenting with new methods for feeding the hungry. 
Nearing a breakthrough to better and safer roads. Coping with temperature and pressure prob­
lems in space, with applications right here on earth. Expanding our total energy concept. • This 
is an exciting company, deeply involved in helping create a better world. And we need dedicated 
people who share our enthusiasm. In research and development, marketing, refining, planning 
and engineering, administration. • We need people like you. • Want to know more? Write our 
Recruiting Coordinator, American Oil Company, Dept. 3-0, 910 South Michigan Ave., 
Chicago, Illinois 60680. AMERICAN OIL COMPANY (AMERICAN) 

Come with us 
and do something 

for the world. 
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If you want a career with the only 
big computer company that makes 
retail data systems complete 
from sales registers to computers, 
where would you go? 

Guess again. 
It's NCR, and this is not the only surprise you may get if 

you take a closer look at NCR. 

We're a company alive with new ideas, research, de­
velopment. A year never passes without NCR increasing its 
investment in research. We have hundreds of engineers, 
chemists, and physicists exploring their own ideas for the 
company that's willingto waitand letthemdoit. 

Take a closer look and you'll see that NCR makes com­
puters, electronic accounting systems, highly sophisticated 
solid-state communications systems for space and defense 
applications, and you'll see that even our good old cash reg­
isters have become advanced information machines for 
businessmen. 

In a list of emerging ideas of 1966," Business Manage­
ment magazine credits NCR with two out of seven: pioneer­
ing in laser technology for recording data, and development 
of our new PCMI microform system that puts the Bible on 
a projector slide. 

When you start looking, look closely at NCR. NCR can sur­
prise you; maybe you have some surprises for us. Write to 
T. F. Wade, Executive and Professional Placement NCR, 
Dayton, Ohio 45409. 

An Equal Opportunity Employer. 
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will a job with 
LTV Aerospace 

make you more exciting, 
sought after, 

healthy, wealthy 
and wise? 

Wouldn't you enjoy the good 
.is of life when you're out to 

er the universe? Sound 
etched? It's not. • Y 
ob with LTV Aerospace 
ou on a path that can 
you almost anywhere 

you want to go. • LTV 
Aerospace Corporation 
makes products, of course. 
• The A-7 — F-8 — Gama 
Goat — MACV — Lance — 
Sea Lance — Scout -
prime subcontract struc­
tural for the 747 and 
the SST. That's a few. 
Design, development 
and production require 
systems engineering with 
enormously diversified 
capabilities. • 
Aerospace those 
are being examined 
of the total 
ture—sea, land, 
space —in ocean sciences—high mobility 
ground vehicles — missile systems — military and 
commercial aircraft, V/STOL — launch vehicles — extra 
vehicular activity research and development. These are 

today's spheres of action at LTV 
Aerospace. They are the fron­
tiers of tomorrow. • A repre­
sentative of LTV Aerospace 
Corporation will visit your 
campus soon. Talk to him. 
Talk specifics about pro­
grams, assignments, 
duties, salaries. Then, 
talk futures. Ask ques­
tions about where your 
first job can take you. 
• He'll have answers 
for you, and they 
won't be vague gen­
eralities. He'll show 
you where LTV 

Aerospace Corpora­
tion is heading in the 
total environmental ad­

venture, and how you fit 
in. • You could find your­

self getting pretty excited 
about it. And that's a darned 

way to feel about your first 
job. • See your Placement Office for 

interview date or write College Relations 
Office, LTV Aerospace Corporation, P. O. Box 5907, 
Dallas, Texas 75222. An equal opportunity employer. 

LTV AEROSPACi 
^ B S l D I A f Z Y  OP i_//V/C5 - T E  M  C O  

MISSILES AND SPACE DIVISION • VOUGHT AERONAUTICS DIVISION • KENTRON HAWAII LTD RANGE SYSTEMS DIVISION 
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PROFESSORS... ENGINEERS... 
C L E A R P R I N T  I S  T H E I R  C O M M O N  D E N O M I N A T O R  
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu­
dents, educators, and professionals with distinction. 
• Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

• Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! • Repeat and re­
peat this test. The results will amaze you. You will 
agree Clearprint is America's finest technical pa­
per. Introduce your students to it today. • Write now 
for Clearprint samples, sizes, and prices. 

C^ARr^fNT 

" F A D E - O U T "  P A P E R  
T. M. 

T E C H N I C A L  P A P E R  
F O R M S • C H A R T S • G R A P H S  

" P R E - P R I N T "  P A P E R  

THERMS NO SUBSTITUTE 
Clearprint is Watermarked For Your Protection 

22 

CEM -22 
CLEARPRINT PAPER CO. 

1482-67th Street, Emeryville, California 

• Send me Clearprint samples, with prices, for the following uses: 

Name. 

School 

Address. 

City . State Zip. 
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udy transonic flow and make good grades. 

Like Captain. 
Take a look at any campus. Big. Small. Rural. Urban. You 

see the same thing: guys and gals. Same books. Same looks. 
Same hopes. 

And you are there. 
Some students really jam in every bit of opportunity they 

can grab hold of. Some just drift through. 
Which are you? 
Here's a good tip: If you join the Air Force ROTC program 

on your campus you'll know you're grabbing a big opportunity. 
Financial assistance is available. You'll graduate as an officer— 
a leader on the Aerospace Team. You have executive respon­
sibility right where it's happening. Where the space-age break­
throughs are. You'll be able to specialize in the forefront of 
modern science and technology—anything from missile elec­
tronics to avionics. You can also be a pilot. You won't get lost 
in some obscure job with no future. 

You'll also enjoy promotions and travel. 
So graduate with our blessings. 
And a commission. 

UNITED STATES AIR FORCE 
ROTC (A.U.) BLDG. 500 (ARTOI) 

Maxwell AFB, Alabama 36112 

Interested in Flying • Yes • No 

NAME AGE 

COLLEGE 

MAJOR SUBJECTS 

CAREER INTERESTS 

HOME ADDRESS 

CITY STATE ZIP 
EC-82 
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PUZZLES: 

The Too Many Suspects 

and 

Not Enough Evidence 

Case 

M I K E  C O L G A T E  

The following is from the diary of 
A T yd ill Wattsit, friend, counsellor and 
flunky to Sherlock Fitzgerald: world-
renowned detective, notary public, 
and opium fiend. 

February 5: We have arrived at 
the scene of the murder, but to my 
admittedly inexperienced eye, the 
mystery seems insolvable. I will list 
the facts, to perhaps gain a clearer 
perspective of the situation. 

Suspects: Dr. Hastle: 5'8" tall, 140 
lbs., blue eyes, no hair, 65 years old; 
arrived here at the convention ten 
clays ago. Lord Beckwith: 6'5" tall, 
145 His., brown eyes, blonde hair, 55 
years old; arrived thirteen days ago. 
Peter Beckwith (the Lord's son) : 6'5" 
tall. 145 lbs., brown eyes, blonde hair, 
25 years old; arrived thirteen days ago 
with his father. Mr. Harold Wilcox: 
57" tall, 235 lbs., blue eyes, gray 
hair, 67 years old; arrived two weeks 
ago. William "Wee Willy" Safford: 
41" tall, 63 lbs., gray eyes, no hair, 
44 years old: arrived fifteen days ago. 

Fhe Scene: a windowless, square 
room, with an eight-foot ceiling and 
twenty-foot walls. The ceiling is bare, 
save for a small hole near the door 
through which the remains of what 
once was a three-foot service bell rope 
hangs. The walls are covered from 

floor to ceiling with bookshelves, 
filled with books and documents. The 
single desk, opposite the door, is 
cluttered with, among other things, a 
blotter, reading spectacles, law books, 
and one marble bookend, all blood-
splatterecl. The floor contains two 
overturned chairs and one bloody 
marble bookend. Also, one overturned 
small foldin& ladder (used for reach­
ing the top shelves), and one volume 
of Hayden's CRIMINAL LAW, both 
directly below the book's proper spot 
on the top shelf, next to the desk. 

The Victim: Sir Clarence Cook, de­
ceased, 6'4" tall, 200 lbs., closed eyes, 
bloody hair, 37 years old; arrived 
two weeks ago. He lies between the 
overturned chairs in the center of 
the room, his skidl crushed and nearly 
two feet of bell rope wrapped tightly 
around his neck. 

A Fitnesses: none. 
Sherlock has questioned the house 

staff and found that Sir Clarence was 
involved in a violent argument with 
one of the suspects, but no one seems 
to remember exactly when the argu­
ment occured or who the other par­
ticipant was. 

There are two gardners employed 
on the grounds. They never both 
work on the same day and some days 

neither works. On questiong the two, 
we have learned that since the argu­
ment, there have been seven days on 
which the first gardner didn't work 
and seven days on which the second 
gardner didn't work. Altogether, 
however, there has been a gardner 
working on 10 separate days since the 
argument. 

The house butler has disclosed that 
yesterday, the day of the murder, he-
was in the servants' quarters at 10:30 
a.m. He heard the service bell ring 
loudly, once, and went to the lounge, 
just nevt to the murder room, since 
one ring signifies service wanted in 
the lounge. He found the lounge to 
be empty and was just about to leave 
the room when the two bell signal 
for the study (the murder room) 
rang, immediately followed by the 
sound of the opening and closing of 
a door and hurried footsteps. The 
second ringing must have come from 
the study, as the study and lounge 
have the only bell ropes in the house. 
Seconds later, upon opening the stud\ 
door, the butler found the murder 
scene as I have described it. 

if the suspect with whom the vic­
tim argued is the guilty person, who 
is the murderer? 
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ANSWERS TO LA ST  MONTH'S  

PU Z ZLES  

FROM THE PLANET ZAN 

J. There are more than enough 
clues given to determine the names 
of each native. The easiest method is 
to take first into consideration the 
facts that Finster observed: that the 
tallest native wore the hat and that 
the shortest wasn't drunk and didn't 
wear shoes. From those observations, 
we can see that the shortest native 
must have been the flat-foot and, 
from the rhyme, was named Herman. 
The first line of the rhyme say's that 
Zug was not the tallest native. Neither 
could Zug have been the next tallest, 
because the tallest did not wear shoes. 
Zug therefore was the drunk and next-
to-shortest native. Only Ug and Lug 
remain, and since the rhyme says 
Ug was taller than Lug, the native 
with the hat was named Ug. 

2. The question Finster asked the 
tall native had to be so contrived as 
to force a liar to give the same answer 
as a truth-teller. Since the answers 
were limited to "yes" and "no," the 
easiest method would be to ask a 
question about the crucial question, 
thus forcing a liar to lie about a lie. 
One possible question: "What would 
you reply if I asked you, 'Is the right 
hand road the road to the capitol?'?" 
A truth-teller would reply truthfully, 
while a liar would be forced to lie 
about his answer to the internal ques­
tion, the resulting answer being the 
same as the truth-teller's. 

3. First, we must calculate the dis­
tance from Zan to the moon. At the 
instant that the moon was half full, 
we can form a right triangle, with the 
moon at the 90° vertex and Zan and 
the sun at the other two. Since we 
know Zan's period of revolution is 
15 x 24 or 360 hours, we can deter­

mine the angle of the triangle at the 
sun is 8 minutes, 35 seconds. Consult­
ing a trig table or converting to ra­
dians and approximating, we find 
that the moon is 250,000 miles away 
from Zan. This implies that the capi­
tol was 250 miles away—too far to 
walk in time. The spaceship was only 
1214 hours away, however, and the 
trip to the moon only 11 hours 24 
minutes, making a total of 23 hours 
54 minutes: six minutes to spare. 
Finster naturally flew to the moon 
instead of the capitol because he was 
already overdue at the Space Marine 
base and would have had to pay his 
parking fine if he entered the capitol. 

THE MURDER OF  S IR  CLARENCE 

COOK WI LL BE SOLVED IN  

THE MAY IS S UE.  
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Did you hear about the small town 
girl who set a discoteque record for 
twisting the longest? She was the 
torque of the town. 

Dressed as a pirate for Halloween, 
the small boy knocked on a door and 
was greeted by a matronly woman. 
"Aren't you a cute little pirate," she 
said. "But where are your bucca­
neers?" 

To which the little boy replied: 
"Under mv buccan hat." 

Prof.: "Mr. Schlooper, what do you 
know about French syntax?" 

C.E.: "Gosh, I didn't know they had 
to pay for their fun." 

One of today's greatest labor saving 
devices is tomorrow. 

First Coed: "Why do men have 
hairs on their chests?" 

Second Coed: "Well, they can't 
have everything." 

Don't be afraid to use your brain, 
it's the little things that count." 

"Hey, Murphy, what are you put­
ting in your vest pocket?" 

"A stick of dynamite. Everytime 
O"'Leery sees me, he slaps me on the 
chest and breaks my cigars. The next 
time he tries it, he'll blow his damn 
hand off." 

Truck driver stopped beside stalled 
Volkswagon on highway: "What's the 
matter, buddv — need a new flint?" 

Some people have no respect for 
age unless its bottled. 

And then there was the tugboat 
that committed suicide when it found 
out that its mother was a tramp and 
its father was a ferry. 

"What do you get when you cross a 
grape and an elephant?" " (grape) 
(elephant) sinO." 

One stork to another: "Am I ever 
em brassed. How was I to know they 
weren't married?" 

Critic: "It strikes me as being an 
impressive statue, yet isn't that rather 
an odd posture for a general to as­
sume?" 

Sculptor: "It isn't my fault, I had 
the job half done when the committee 
decided they couldn't afford a horse." 

Two's company, three's a result. 

Hit by a speeding midget sports 
car as she was strolling across a 
country road, a little hen got up, 
smoothed down her feathers and mut­
tered: "Lively little cuss, but he didn't 
get anywhere." 

Visiting a critically ill lawyer in 
the hospital, a friend found him 
propped up in bed, frantically leaf­
ing through a Bible. 

"What are you doing?" the friend 
asked. Replied the lawyer, "Looking 
for loopholes!" 

When the Creator was making the 
world, he called Man aside and be­
stowed upon him 20 years of normal 
sex life. Man was horrified. "Only 
20 years?" But the Creator wouldn't 
budge. 

He called the Monkey and gave 
him 20 years. "But I don't need 20 
years." the Monkey protested. "Ten 
is plenty." 

Man spoke up, "Can I have the 
other ten years?" The Monkey graci­
ously agreed to this. 

Then the Creator gave the Lion 
20 years. The Lion, too, only needeci 
10 years. Again Man asked. "Can I 
have the other ten years?" The Lion 
agreeded. 

Then came the Donkey. He was 
given 20 years, but 10 years was 
enough for him, too. Man again asked 
for the spare 10 years and got them. 

This explains why Man has 20 
years of normal sex life, 10 years of 
monkeying around, 10 years of lion 
about it, and 10 years of making an 
ass out of himself. 

A whole herd of buffaloes was 
stampeding across the plains. Sud­
denly the lead buffalo hesitated and 
was quickly overtaken. He was 
knocked down and trampled on b} 
the rest of the herd. The last buffalo 
was kind-hearted and stopped to con­
sole his fallen friend. He solicitous!} 
asked, "But why did you stop so 
suddenly?" 

"Well," replied the lead buffalo. 
"I thought I heard a discouraging 
word." 

And then there was the hippy who 
reported that in a recent test, his 
group had 23% less chromosome 
damage. 

RANDY LORANCE 
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op grades as a kid, to get into college, 
hen the matter of survival through 
)ur or five years of engineering study, 

ioon, with luck, the battle will be won. 
k full-fledged engineer 
lias been created, 

ready 
to 

serve 

the boss! 

AND HE HAD BETTER BE READY FOR YOU. Bosses 
who think like caricatures lack the capacity to run important 
operations that call for the brightest operating talent that a 
stepped-up educational system turns out. The new talent that 
may or may not choose to make itself available takes a care­
ful look at the carrots being offered. 

Once we decide we like that bright new talent-and we 
decided that quite a while ago—it becomes necessar\ to put 
up with their demands. Aside from the expected attrac­
tive package of salary, benefits, and advancement plan, the 
ones we have chosen to chase often demand in addition an 
opportunity to try their newer and subtler ways of thought 
against old problems. As it happens, we need this type badly, 
because we have plenty of stubborn old problems, plenty of 
financial incentive to crack them, and a very stable platform 
for launching new ventures that take a little while to pa> on. 
(The latter must not be underrated as an attraction.) 

Sweeping generalizations are no more reliable for the 

Class of 1968 than for the boys of '38. Not all '68's finest 
engineering minds disclaim knowledge of how to handle a 
screwdriver nor shun empiricism. We offer excellent carrots, 
along with money, to engineers with a knack for making 
things work even when they can't explain why. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester, N. Y. 14650 

We seek mechanical, chemical, industrial, and electrical 
engineers. In Rochester, N.Y., we make photographic and 
non-photographic products. In Kingsport, Tenn., our 
Tennessee Eastman Company makes fibers, plastics, 
and industrial chemicals. In Longview, Tex., our 
Texas Eastman Company does petrochemistry, 
and in Columbia, S. C., our Carolina East­
man Company has a new fibers plant. 
Everywhere we offer equal opportu­
nity to all and geographical stability 
to those who want it. 



Dan Johnson has a flair 
for making things. 

Just ask a certain family in Marrakeck, Morocco. 
A solar cooker he helped develop is now making life 

a little easier for them—in an area where electricity is 
practically unheard of. 

The project was part of Dan's work with VITA 
(Volunteers for International Technical Assistance) 
which he helped found. 

Dan's ideas have not always been so practical. Like 
the candlepowered boat he built at age 10. 

But when Dan graduated as an electrical engineer 
from Cornell in 1955, it wasn't the future of candle-
powered boats that brought him to General Electric. 
It was the variety of opportunity. He saw opportunities 
in more than 130 "small businesses" that make up Gen­
eral Electric. Together they make more than 200,000 
different products. 

At GE, Dan is working on the design for a remote 
control system for gas turbine powerplants. Some day 
it may enable his Moroccan friends to scrap their solar 
cooker. 

Like Dan Johnson, you'll find opportunities at Gen­
eral Electric in R&D, design, production and technical 
marketing that match your qualifications and interests. 
Talk to our man when he visits your campus. Or write 
for career information to: General Electric Company, 
Room 801Z, 570 Lexington Avenue, New York, N. Y. 
10022 699-23 

G E N E R A L  E L E C T R I C  
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 


